Although the brightest class of neutron star low mass X-ray binaries, known as Z-sources, have been well studied, their behavior is not fully understood. In particular, what causes these sources to trace out the characteristic Z-shaped pattern on color-color or hardness-intensity diagrams is not well known. By studying the physical properties of the different spectral states of these sources, we may better understand such variability. With that goal in mind, we present a recent NuSTAR observation of the Z-source GX 349+2, which spans approximately 2 days, and covers all its spectral states. By creating a hardness-intensity diagram we were able to extract five spectra and trace the change in spectral parameters throughout the Z track. GX 349+2 shows a strong, broad Fe Kα line in all states. Through modeling of the reflection spectrum and Fe Kα line we find that in most states the inner disk radius is consistent with remaining unchanged, and being close to the neutron star at an average radius of 15.6 R g or 32.3 km for a canonical 1.4 M neutron star. This allows us to estimate an upper limit for the magnetic field strength at the poles of the star of 3.5 × 10 9 G. During the brightest flaring branch, however, the inner disk radius from reflection is not well constrained.
1. INTRODUCTION Low mass X-ray binaries (LMXBs) are systems that consist of a compact object as well as a low mass ( 1 M ) companion star. Although LMXBs have been well studied, there is still a lot of complexity about the variability in these systems that is not well understood. Neutron star (NS) LMXBs can vary over orders of magnitude in luminosity, and are classified by their output as well as their variability. The two main groups are the fainter Atoll sources, which output roughly 1 to 10 percent of their Eddington luminosity, and the much brighter Z sources, which have high enough accretion rates to radiate an appreciable fraction of their Eddington luminosity -from 50 percent to 100 percent or more (van der Klis 2005). The two classes are primarily differentiated by the distinct shapes they form when plotted in color-color or hardness-intensity diagrams (see Hasinger & van der Klis 1989) .
Z sources are so named because of the Z-shaped track they trace out on the hardness-intensity diagram (HID) over the course of one or several days (Hasinger & van der Klis 1989) . The three distinct branches are named the horizontal, normal, and flaring branches (HB, NB, and FB, respectively). These sources can be further separated into two sub-groups: the Scorpius X-1 like sources, which include alongside Sco X-1 the sources GX 349+2 and GX 17+2 , and the Cygnus X-2 like sources, which include Cyg X-2, GX 5-1 and GX 340+0. The fainter Sco-like sources exhibit little or no HB and strong flaring, while the Cyg-like sources, the absolute brightest group of NS LMXBs, show a strong HB but have weak flaring . One transient source, XTE J1701-462, has been observed as Cyglike, then Sco-like, and then transitioned into an Atoll source, demonstrating that there is no inherent difference in these NS LMXB sources other than environmental factors such as the rate of accretion (Lin et al. 2009; Homan et al. 2010) .
Although these Z-track LMXBs have been well studied, the coughenour@wayne.edu physical properties that determine a source's spectral state, and which branch it occupies on its color-color diagram, are still being understood. Furthermore, it is not well understood what actually drives a source to change its state and move about its Z track. The classical argument is that changes in the mass accretion rate,ṁ, are responsible for a source changing its spectral state or moving along its branches in the colorcolor diagram (Hasinger et al. 1990 ). In the past decade, however, it has been shown that the variability of Z-sources is not so simple as this (Lin et al. 2009; . It also may be that the similar branches of Sco-like and Cyg-like sources are actually caused by different physical conditions, and that the two sub-classes are less similar than they first appeared (Lin et al. 2009 ). In any case it appears that the instantaneous mass accretion rate is not what determines a system's position in its color-color diagram (Homan et al. 2010; ). This motivates a better understanding of the physical differences between a Zsource's different spectral states. suggests that flaring in Cyg-like sources is due to unstable nuclear burning on the neutron star surface, citing an increase in blackbody temperature associated with the NS from spectral modeling. For Sco-like sources, however, flaring is much more prevalent. Furthermore, after finding much hotter blackbody temperatures in Sco-like sources at the vertex between the NB and FB, proposed that an increase inṁ, along with unstable nuclear burning, may be responsible for the frequent flaring in Sco-like sources . Much of this work relies on interpretation of continuum models. However, continuum models for NS LMXBs are highly degenerate (e.g. Lin et al. 2007 ). An additional spectral probe is the broad Fe K line, which has recently been used to study several NS LMXB systems.
The use of the Fe Kα line as a tool for mapping the geometry of accreting systems first occurred in AGN and then in black hole (BH) binary systems (see Miller 2007 , for a review). More recently, Fe emission lines have been ro- bustly detected and used as a means of understanding neutron star LMXBs as well (e.g. Asai et al. 2000; Bhattacharyya & Strohmayer 2007; Cackett et al. 2009b Cackett et al. , 2010 D'Aì et al. 2009; di Salvo et al. 2009; Chiang et al. 2016a) . Studying this emission line provides insight into accretion in the innermost region of these systems and may even be used to set an upper limit on NS radii (Cackett et al. 2008; Di Salvo et al. 2015; Chiang et al. 2016b; Ludlam et al. 2017a,b) . Because the emission of the line is thought to originate in the inner accretion disk as the disk is exposed to hard X-ray photons from either a boundary layer or an extended corona, it is possible to infer details about the inner accretion disk as well as the geometry of the system by measuring the profile of the line. In this scenario, the line's profile is distinctly shaped by relativistic effects and the strong gravity of the neutron star (Fabian et al. 1989) . Another signature feature from relativistic reflection would be the Compton backscattering hump at higher energies, though this is often difficult to detect. Free from the effects of photon pile-up, which can distort the profile of the Fe K emission lines, and with its broad energy range (3 -79 keV), the X-ray satellite NuSTAR can be a powerful tool in ideal conditions for measuring the inner accretion disk radius and constraining neutron star radii (see, e.g., Miller et al. 2013; Degenaar et al. 2015; King et al. 2016; Ludlam et al. 2016 Ludlam et al. , 2017a Sleator et al. 2016) . GX 349+2 is a Sco-like source located approximately 9.2 kpc away (Grimm et al. 2002) , with a strong and variable Fe Kα line (Cackett et al. 2008 (Cackett et al. , 2009b (Cackett et al. , 2010 (Cackett et al. , 2012 . It has been shown to trace out its entire color-color diagram in a single day, showing a strong NB and FB, but no HB (Di Salvo et al. 2001; Iaria et al. 2004; Cackett et al. 2009b) . In this paper we present a spectral analysis of an 80 ks NuSTAR observation of GX 349+2, after separating the observation into 5 spectral states: NB, NB/FB vertex (VX), FB1, FB2, and FB3, focusing our analysis on the reflection spectrum of the source in these states.
OBSERVATION AND DATA REDUCTION
The NASA X-ray satellite NuSTAR carried out a ∼ 80 ks observation of GX 349+2, beginning on June 6, 2016 (ObsID 30201026002). The observation spanned about 150 ks because of Earth occultations, and resulted in a 40 ks exposure time after dead-time corrections. Data was then extracted using the NUPRODUCTS tool in 128 second bins, with a 2 arcminute radius to produce light curves for the full 3 -50 keV range, as well as hard and soft energy light-curves (10 -16 and 6.4 -10 keV, respectively). The 3 -50 keV lightcurve is given in Figure 1 , and shows that GX 349+2 was flaring dramatically during the earlier part of the observation, and is generally variable throughout. Since GX 349+2 is a persistently bright source, the background was ignored for the initial purpose of creating the desired lightcurves. NuSTAR has two independent CdZnTe crystal detector modules, known as Focal Plane Modules A and B (FPMA and FPMB), and so these separate light curves were added together for each energy band. We then produced an HID of the data, by dividing the hard X-ray light curve by the soft to produce a hard color ratio. In the HID, this hard color ratio is plotted against the broadband (3 -50 keV) intensity.
Using the HID, which is shown in Figure 2 , the data was separated into 5 distinct regions, representing 5 different spectral states of GX 349+2. These states are the normal branch (NB), the vertex between the normal and flaring branches (vertex or VX in this paper, often referred to as the soft apex in the literature, as in ), and then the mild, moderate and extreme sections of the flaring branch, or flaring branch 1 (FB1), flaring branch 2 (FB2), and flaring branch 3 (FB3), respectively. The normal branch, vertex, and mild flaring branch have approximately the same number of total counts, while the brightest two regions of the flaring branch (FB 2 and 3) necessarily have slightly fewer counts. The source covers a very wide range in intensity between these two regions and across the flaring branch in general. Note that two data points in the flaring branch did not fall closely along the well-defined Z-track, and thus these two points were not counted in any of these regions. Using dmgti from CIAO Version 4.1, good time interval (or GTI) files were created for each state separately. Data for each spectral state was then extracted again using the NUPRODUCTS tool, once again with a source region of 2 arcminutes centered on the source itself, with a background region of the same size chosen to be well away from the source. The resulting spectra were then used for analysis.
3. ANALYSIS AND RESULTS Spectral fitting was carried out using XSPEC version 12.9.1 (Arnaud 1996) for each of the five averaged spectra representing the different spectral states. In the NB and VX, the background dominates above ∼ 30 keV, while this is only the case in FB1 above 35 keV, and in FB2 and FB3 above 40 keV. Therefore, the spectra were fitted over the energy ranges 3 -30 keV, 3 -35 keV, and 3 -40 keV (NB and VX, FB1, and FB2 and FB3, respectively) . Interstellar absorption was taken into account for all spectra using the model TBABS (Wilms et al. 2000) , with the neutral Hydrogen column density fixed to N H = 0.5 × 10 22 cm −2 , a value taken from Kalberla et al. (2005) . Errors are given at the 1σ confidence level unless otherwise noted. For each state, the spectra for FPMA and FPMB were modeled separately, but with their parameters set to vary only by a constant, so that any notable differences due to an issue with either detector would be easily identifiable.
Initial modeling was done on the broad continuum alone, ignoring the 5.0 -8.0 keV energy range, which showed notable and obvious features related to a broadened Fe Kα emission line. A two component model was first attempted, with the XSPEC blackbody component BBODYRAD to represent the neutron star or boundary region, and then a multicolor blackbody disk component, DISKBB, as well. These models provided a poor fit, but gave a good base with which to begin more detailed modeling. The asymmetric broadened iron line profile, plotted as the ratio against the best fit continuum model for each spectral state, can be seen in Figure 3 . The continuum model best-fit parameters are given in Table 1 . One interesting pattern from these continuum models is that both the blackbody and disk temperatures increase in each , and e, respectively. The y-axis shows each spectrum divided by its best fit continuum model, which was defined by fitting the continuum from 3 -30 keV while ignoring the 5 -8 keV region. There is not much variation in the shape or size of the line that stands out to the eye, except perhaps larger residuals above 7 keV in FB3.
state from the NB through FB3.
Once the continuum was modeled, we added a DISKLINE component in XSPEC to attempt to model the broad Fe line, and began modeling the entire spectra, this time including the 5.0 -8.0 keV band. These results are given in Table 2 . Spectral fits were very poor for all of these states, and the best fit DISKLINE model parameters -in particular the disk inclination -are clearly an unreliable description of the physical properties of the NS and the accretion disk. In particular, the inclination regularly found a best fit at 90 degrees in many of the states, most likely as an attempt to match the significant reflection continuum in addition to the emission line. A more realistic model is clearly desired, not simply in order to improve the spectral fits, but also to take into account reflection off of the accretion disk, which produces not just the Fe line but also other reflection features, such as a Compton backscattering hump at higher energies.
For reflection modeling, we used a modified version of RE-FLIONX by Ross & Fabian (2005) that models reflected emission off an accretion disk from a blackbody rather than a power law. The parameters of the REFLIONX model include the ionization parameter ξ, the Fe abundance, measured relative to the solar Fe abundance, the temperature of the seed photons producing the reflection, the redshift z, and a normalization. We fixed the Fe abundance equal to 1, since from initial modeling it was poorly constrained. The seed photon energy for reflection was set equal to the blackbody energy, since the corona or boundary region very near the NS is widely considered to be the source of the hard X-rays that produce reflection (e.g. Cackett et al. 2010; D'Aì et al. 2010) . Finally, the redshift was set and fixed to z = 0, as should be the case for any Galactic source.
To take into account the relativistic effects in the strong gravity environment near the neutron star, we used RELCONV (Dauser et al. 2010 ) convolved with the reflected emission. Note. -Continuum was modeled ignoring the region of the Fe line (5 -8 keV). The constant factor is the ratio FPMB/FPMA, and the neutral hydrogen column density is taken from Kalberla et al. (2005) . The temperatures for BBODYRAD and DISKBB are in keV, and all errors are given as 1σ. * denotes fixed parameters Although RELCONV is able to model a broken power law for emissivity throughout the disk at different radii, we fixed the emissivity index to have one value for simplicity, to the commonly used value 3.0 (see Wilkins & Fabian 2012) . Other parameters include the NS or black hole spin, the disk inclination, the inner and outer disk radii, and a parameter for limb darkening or brightening. For the NS spin, we set the REL-CONV spin parameter value a = 0 because GX 349+2, like other NS LMXBs, has a weakly magnetized neutron star with a spin parameter of a 0.3 (Galloway et al. 2008) , and the general relativistic effects of the slow NS spin should have little effect on the inner disk radius. For instance, a = 0.3 has R ISCO = 5.0 R g compared to R ISCO = 6.0 R g for a = 0. The outer disk radius was fixed to 1000 R g , while the inner disk radius and inclination were allowed to vary. Finally, the limb darkening parameter was set to 0 to treat the source as isotropic. The results from relativistic reflection modeling are given in Table 3 , and in Figures 4, 5, 6 , and 7 we show the modeled spectra for the NB, VX, FB1, and FB2, respectively, along with normalized residuals, given as the difference between the data and the model divided by the error.
As would be expected for a Sco-like Z-source , the blackbody temperature is very high for a NS LMXB, from 2.44±0.01 keV in the NB up to 2.82±0.01 keV in the extreme flaring branch, FB3. The accretion disk temperature also increases from the NB through the vertex and along the flaring branch, from 1.64 ± 0.01 keV to 2.65 ± 0.01 keV. The blackbody and disk normalizations, on the other hand, both show a decreasing trend from the NB to FB2, while in FB3 the blackbody normalization drops to almost nothing, with an upper limit of 2.92 and a best-fit value of 0.004. The disk normalization also drops in FB3, but following the pattern set from the NB to FB2 and without approaching zero. These patterns can be seen in Figure 8 , which shows the change in these parameters with the source flux as it increases from the NB throughout the flaring branch to FB3.
In the reflection spectrum, some notable differences occurred between FB3 and the other spectral states. Figure 9 shows the ionization parameter and inner radius of the disk as a function of the source's flux. In the NB, VX, and near flaring branch FB1, the inner disk radius hovers between 14.4 R g in FB1 and 18.8 R g in the VX, while the best fit value when the source is in its moderate flaring state, FB2, was found to be 25.3 +11.4 −4.7 R g . While this value is higher, this is not a statistically significant change from the values seen in the other states, and at most only suggests a change in the inner accretion disk during flaring. The value for the inner disk radius in FB3, which was found to be 31.8
−3.0 R g , would support a change in the geometry of the accretion disk during flaring, if it were to be taken at face value. However, this is most likely an unrealistic measure of the accretion disk, which will be discussed later. Another dramatic change in the reflection spectrum was the ionization parameter ξ, which is nearly constant around ∼ 200 except when it rises to 594 +199 −229 in FB2 and then to 1158 +149 −24 in FB3 (see Fig. 9 ). Finally, the disk inclination in the best fit model for FB3 was not consistent with the results from the other states, which were themselves very consistent with one another, despite FB2 having a value 2σ away from the others. The best-fit inclination for FB3 is clearly wrong, since it strongly disagrees with the other measurements of other states as well as previous measurements of the inclination of GX 349+2, which range from 18 to 43 degrees Cackett et al. 2010 ). This discrepancy hints at issues with spectral fits for the extreme flaring spectrum.
Indeed, the extreme flaring state FB3 proved difficult to model with any physically acceptable scenario. A near-zero normalization for the blackbody component in FB3 would produce a physical inconsistency, since it is the blackbody that provides the source of hard X-rays required for reflection to occur. A broad Fe Kα line is undoubtedly seen, as has already been discussed and shown in Figure 3 , which is a signature of reflection off of the accretion disk. Other reflection models were attempted to reduce or explain this inconsistency, as well as models using a Comptonized source of hard X-ray photons, and none of them were able to produce both a reasonable fit and a physically consistent description of the system, and so only the original reflection parameters are reported for comparison with the other spectral states. The issues with modeling the reflection spectrum selfconsistently in FB3 cast doubt on how reliable the inner disk radius measurement is in this state. One possible complexity in modeling this high flux state is the degeneracy between the ionization parameter and the inner disk radius. As the ionization parameter increases, the effects of Compton scattering on line broadening become more important. Thus, a higher ionization parameter is compensated by a larger inner disk radius. We examine this degeneracy in more detail by finding the best fit models for different combinations of ξ and R in by using steppar in XSPEC. We find lower ionization parameter, smaller inner disk radius models that give fits within 2σ (∆χ 2 = 4.0) of the overall best-fit, for instance, ξ = 700, R in = 17.4 has ∆χ 2 = 3.87. However, this fit still has i = 89
• and a near-zero blackbody normalization. When comparing the shape of the iron line in FB3 to the other states (see Fig. 3 ), the line has a broader peak and pronounced blue wing. This seems to be driving the fits to a high inclination and high ionization parameter. In conclusion, we do not have a satisfactory (self-consistent) reflection fit for FB3 with a trustworthy inner disk radius measurement.
4. DISCUSSION We have performed spectral analysis of the recent NuS-TAR observation of the NS LMXB GX 349+2, investigating changes throughout the Z track. The time-averaged reflection spectrum of GX 349+2 has been studied previously by Cackett et al. (2010) , and attempts to understand the changes in this source's spectrum have also been made (Iaria et al. 2004 . A general picture of what causes Z-sources like GX 349+2 to move about their Z-tracks has been suggested by , after modeling the continuum spectra of GX 349+2, Sco X-1, and GX 17+2. However, by modeling the broad Fe K line and broadband spectrum with a self-consistent reflection model, a clearer picture might be obtained, adding to our understanding of what causes Z-sources to move about on their color-color diagram or HID.
From initial fitting of the continuum, several patterns became immediately clear. As GX 349+2 moves from its normal branch, through the vertex and along the flaring branch, the temperatures of both the blackbody component as well as the disk component increase steadily. Meanwhile, the normalizations of both the disk and blackbody decrease steadily -at least from the NB through FB2. The normalizations Note. -A DISKLINE component was added to the continuum model, and a new best fit was found including the new parameters. The constant factor is the ratio FPMB/FPMA, and the neutral hydrogen column density is taken from Kalberla et al. (2005) . The energies kT from BBODYRAD and T in from DISKBB are given in keV, as is the line energy for DISKLINE. β gives the powerlaw dependence of disk emissivity on radius, so emissivity goes as R −β . Inner and outer disk radii are given in gravitational radii, GM/c 2 . When errors are not given for a variable, the parameter is found at the hard upper or lower limit of the model, as was the case for several of the states at R in = 6.00 and Incl. = 90.0. Otherwise all errors are given as 1σ. * denotes fixed parameters Note. -The constant factor is the ratio FPMB/FPMA, and the neutral hydrogen column density is taken from Kalberla et al. (2005) . Temperatures for BBODYRAD and DISKBB are given in keV. The Index parameter for RELCONV is the disk emissivity index, giving the powerlaw dependence of emissivity on radius. a is the dimensionless spin parameter for the NS, and the inner and outer disk radii were converted to gravitational radii, GM/c 2 , for a non-rotating NS or black hole. The limb parameter is set to 0 to avoid limb brightening or darkening. ξ is the ionization parameter for the REFLIONX model. Luminosities were calculated assuming a distance of 9.2 kpc, for spherical accretion around a 1.4 M NS. All errors are given as 1σ. * denotes fixed parameters of the BBODYRAD and DISKBB models are proportional to the blackbody emitting area and disk emitting area, and so this may imply a decreasing area for the blackbody. The increase in blackbody temperature along the flaring branch has been identified before in Cyg-like Z-sources, and suggests unstable nuclear burning on the surface of the NS . For Sco-like sources, however, this is not always the case. In fact, previous measurements of GX 349+2 and Sco X-1 show that the blackbody component in these sources almost never drops below 2 keV ), which we observe in our observation as kT for the BBODYRAD component reaches its lowest value at 2.54±0.01 keV in the NB, according to our spectral modeling. It is important to distinguish the interpretation of the blackbody component, as it has been understood to represent either the neutron star itself or the boundary layer between the neutron star and the disk. If the blackbody is not taken to represent the surface of the neutron star, then less can be said about whether or not unstable nuclear burning is responsible for increases in the blackbody temperature. The increase in disk temperature from the NB toward the end of the flaring branch is an entirely different physical phenomena, and is likely to be related to the much higher source intensity in the flaring branch. Such an increase in brightness suggests an increase in the mass accretion rate onto the neutron star. If this is the case, then the dramatic increase in flux should cause the accretion disk to heat up as well, as it pushes back against local radiation pressure.
From reflection modeling, the first three states (NB, VX, and FB1) agree strongly on a disk inclination of ∼ 27 degrees. Furthermore, the accretion disk appears to be truncated by a boundary layer or perhaps the magnetic field of the neutron star, as the smallest inner disk radius is measured to be 14.4 ± 0.9 gravitational radii, corresponding to 29.7 ± 1.9 km for a canonical 1.4 M neutron star. The weighted mean of the NB, VX, and FB1 gives R in = 15.6 ± 0.7 R g . Since this is larger than typical estimates for the radius of such a neutron star, this measurement sets an upper limit on the neutron star radius, but can be thought of as evidence of a truncated disk. We can estimate the maximum radius of a boundary layer following the work of Popham & Sunyaev (2001) , and in particular by using equation (25) along with an estimated mass accretion rate for GX 349+2. Using L acc = GMṀ/R * with M = 1.4 M , R * = 10 km, and using a distance of d = 9.2 kpc to calculate the luminosity, we find a boundary layer would extend above the surface of the neutron star between 3.7 and 8.3 R g (7.7 and 17.1 km) from the NB to the FB3. This assumes a canonical neutron star with a mass of 1.4 M and a 10 km radius. If it is instead the neutron star's magnetic field that truncates the disk, we can estimate the strength of such a magnetic field following equation (1) of Cackett et al. (2009a) , which is adopted from Ibragimov & Poutanen (2009) . Assuming an accretion efficiency of η = 0.1, and setting both the angular anisotropy f ang and geometrical conversion factor k A to unity, we can come up with a reasonable estimate for the magnetic field required to truncate the disk. Using the average 3 -30 keV flux of the NB, VX, and FB1, as well as at the average inner accretion disk radius for those three states, 15.6 R g , the magnetic field strength at the poles of a 10 km neutron star would be ∼ 3.5 × 10 9 G. Continuum modeling provides an alternate and independent measure of the inner disk radius. From the normalization of the disk component in our modeled spectra, we can calculate an inferred value of R in . This was done in previous studies of the Fe Kα line in GX 349+2, as a method to compare the measured inner disk radius with the value taken from continuum modeling (Cackett et al. 2010) . From our reflection modeling, the inferred inner disk radius as calculated by the continuum DISKBB normalization decreases from 14.7 km in the NB, to 13.8 km in the vertex, then 12.1 km, 10.1 km, and 8.2 km along the flaring branch, after correcting the apparent radius with a color correction factor of 1.64 -this factor is a product of the square of the spectral hardening factor κ = 2.0 with the boundary corrective factor ξ = 0.41, (Kubota et al. 2001 ). This clearly does not agree with the inner disk radius as measured from the Fe line, since even after a correction the inferred radii put the disk very near the surface of the neutron star, and also because the clear decreasing pattern described here is not seen in measurements using the Fe line. While this is troubling, it is often the case that the the disk radius inferred from continuum modeling does not agree with the Fe line profile measurements (see Merloni et al. 2000; . Reflection results and flux. As in Figure 8 , the states from lower to higher flux are ordered NB through FB3. The dashed blue line in the second panel shows the weighted average inner disk radius between the NB, VX, and FB1 measurements, equal to 15.63 Rg. Xi, the ionization parameter for the disk, and the inner disk radius R in are weakly correlated and poorly constrained during flaring. While it may appear as though the inner disk radius increases during extreme flaring, the measurements for FB3 should not be considered reliable, and in FB2 the inner disk radius is just poorly constrained. Errors shown are 1σ.
et al. 2010).
From the increasing disk temperature, one might consider the case when the local radiation pressure on the disk surpasses the local Eddington limit and forces the disk out to further radii. While the inner disk radius is seen to increase in FB2 and FB3, this suggestive measurement may not be reliable as confirmation of such a process since the radius measurement is not very well constrained during moderate and extreme flaring. More telling, perhaps, is that even along the flaring branch, the disk temperature is seen to continue to increase, as can be seen in Figure 8 . If the local Eddington limit were reached, we might expect to see a saturation in the disk and blackbody temperatures, rather than what was observed. Furthermore, as has been mentioned before, spectral modeling of FB3 is physically inconsistent, and therefore cannot provide accurate measurements of the physical properties of the system. In hindsight, this failure to fit the spectrum of FB3 is not that startling, considering several characteristics of the flaring in GX 349+2. First, the extreme flaring state FB3 covers a broad range in intensity, across which some change may occur that provides a complicated spectrum after it has been time-averaged. Second, as can be seen in Figure 1 , there are 4 or perhaps 5 distinct flares that are collectively represented by FB3 -each of which has a different profile, and peaks at a different intensity. The distinctions between these separate flares may be the cause of our difficulty in modeling this spectral state. Conversely, our inability to successfully model FB3 might suggest that we do not understand the most extreme flaring of Z-sources, and there may be physical phenomena not represented by current models that must be included to explain such flaring.
When all of this is considered, we can only state that the inner disk radius as measured by the Fe K line is unchanged as GX 349+2 moves across its Z-shape, and that the only significant change in the geometry of the inner accretion disk may only occur during strong flaring, when such a measurement is not well constrained by our observations. Furthermore, the unusual spectral shape of FB3 suggests that more complicated effects occur during extreme flaring, making it difficult to model with the reflection spectrum that worked so well for all of the source's other states. This motivates further study of GX 349+2 as well as other, similar Z-sources during while flaring.
SUMMARY
We present a detailed NuSTAR observation of the Sco-like Z-source NS LMXB GX 349+2, throughout the Z track. We then split the track into 5 states, which were identified by plotting the hardness versus intensity of the source over the observation, and then defining the states as different regions of the characteristic Z-track. From spectral modeling we detect a significant increase in the temperatures of the blackbody and disk components along the Z-track, from the normal branch through the end of the flaring branch. We also measure the inner disk radius of a truncated accretion disk, which stays more or less consistent in the states of lower flux, and may increase during bright flaring. The brightest flux state, corresponding to the most extreme flaring, proved difficult to model, and our best fits were physically inconsistent. Therefore, further study and observation of these bright NS LMXBs, especially during periods of flaring, should be undertaken. Such observations will be critical in understanding what causes flaring in these sources, and the physical properties of these systems that cause them to trace out their Z-tracks as they move through their various spectral states.
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